Dispersed mammary epithelial cells. Receptors of lactogenic hormones in virgin, pregnant, and lactating rabbits.
The number and affinity of binding sites for lactogenic hormones have been determined in dispersed mammary cells from virgin, pregnant, and lactating rabbits. Dispersed epithelial cells, prepared from mammary glands by enzyme digestion, calcium chelation, and gentle shearing, were separated from nonepithelial cells by density centrifugation. 125I-labeled ovine prolactin (oPRL) and 125I-labeled human growth hormone (/GH) were used as tracers. Association and dissociation of 125I-oPRL or 125I-hGH were time- and temperature-dependent. The rate of association followed a second order reversible reaction with a rate constant of approximately 0.5 at 4 degrees C, approximately 2.0 at 23 degrees C, and approximately 9 x 10(7) M-1 min-1 at 37 degrees C. Maximum binding was achieved after 120 h at 4 degrees C, 48 h at 23 degrees C, and 2 to 4 h at 37 degrees C. Dissociation of 125I-oPRL or hGH from cells by unlabeled oPRL was complete at 4 degrees C after 160 h, following a first order reaction (5-1 = 9.9 x 10(-5) min) and incomplete at 23 degrees C and 37 degrees C even after prolonged time. Internalization of receptor-bound 125I-oPRL was studied by quantitative electron microscope autoradiography. Grain distribution over- and volume densities of cellular organelles was analyzed as a function of time and temperature. At 37 degrees C, there was a rapid and specific translocation of lactogenic hormones to intracellular organelles. Autoradiographic grains were found associated with vesicles, Golgi elements, lysosome-like structures, and the nucleus. One class of high affinity binding sites was estimated from Scatchard plot and direct kinetic analyses at 4 degrees C. Whereas the apparent affinity constant (approximately 10(10) M-1) did not change significantly throughout pregnancy and early lactation, the number of receptors extrapolated from Scatchard plots at 4 degrees C varied in an inverse relation to serum progesterone concentration. Thus, approximately 1900 sites were detected in virgin rabbits (progesterone, approximately 200 pg/ml), and midpregnancy (progesterone, approximately 15,000 pg/ml), and approximately 1800 during early lactation (progesterone, approximately 500 pg/ml). The binding properties of lactogenic hormones to dispersed cells was compared with those to Triton X-100 solubilized microsomal membrane preparations. Good correlation between the two systems was found indicating that cell dispersion did not alter binding properties. Our results indicate that dispersed mammary cells bind lactogenic hormones in a saturable and reversible process, that the number of exposed receptors varies throughout gestation and lactation, and finally that lactogenic hormones are internalized following interaction with their membrane receptors.